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INTERNATIONAL APPLICATION NO. INTERNATIONAL FILING DATE PRIORITY DATE CLAIMED 

PCT/RU99/00470 7 DECEMBER 1 999 7 DECEMBER 1998 

TITLE OF INVENTION 

DEVICE FOR MEASURING THE VISCOSITY OF FLOWING MEDIA, VISCOSITY SENSOR AND 
METHOD FOR MANUFACTURING THE ELECTRODES OF A TACHOMETER FOR SAID 

VISCOSITY SENSOR 

APPLICANT(S) 

1 . OLEG FEDOROVICH ORLOV 

2 . ALEXANDR VASILEVICH NENASHEV 

3 ■ VLADIMIR IVANOVICH BERG 

Box PCT 

Assistant Commissioner for Patents 
Washington D.C. 20231 

ATTENTION: EO/US 

CERTIFICATION UNDER 37 C.F.R. 1.10* 

(Express Mail label number is mandatory.) 
(Express Mail certification is optional.) 

I hereby certify that this correspondence and the documents referred to as attached therein are being deposited with the 
United States Postal Service on this date June 7. 2001 . in an envelope as "Express Mail Post Office to Addressee," Mailing 
Label Numbe r EL 728213340 US . addressed to the: Assistant Commissioner for Patents, Washington, D.C. 2023 1. 

SABRINA TYSON-SIERRA 




{type or print name of pert 



print name oj person mailing paper) yj »^ 



ature of person mailSlg paper 

Certificate of mailing (first class) or facsindle transmission procedures of 37 C.F.R. 1.8 cannot be used 
to obtain a date of mailing or transmission for this correspondence. 

Each paper or fee filed by "Express Mail " must have the number of the "Express Mail " mailing label 
placed thereon prior to mailing. 37 C.F.R. 1. 10(b). 

"Since the filing of correspondence under §1.10 without the Express Mail mailing label thereon is an 
oversight that can be avoided by the exercise of reasonable care, requests for waiver of this requirement 
will not be granted on petition. " Notice of Oct. 24, 1996, 60 Fed. Reg. 56,439, at 56,442. 
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NOTE: The completion of those filing requirements that can be made at a time later than 30 months from the priority date 
results from the Commissioner exercising his judgment under the authority granted under 35 USC 3 71 (d). The filing 
receipt will show the actual date of receipt of the last item completing the entry into the national phase. See 3 7 C.F.R. 
§1.491 which states: "An international application enters the national state when the applicant has filed the 
documents and fees required by 35 USC 3 71(c) within the periods set forth in § 1.494 and § 1.495. " 

WARNING: Where the items are those which can be submitted to complete the entry of the international application into 

the national phase are subsequent to 30 months from the priority date the application is still considered to 
he in the international state and if mailing procedures are utilized to obtain a date the express mail 
procedure of 37 C.F.R. §1. 10 must be used (since international application papers are not covered by an 
ordinary certificate of mailing - See 37 C.F.R. §1.8. 

NOTE: Documents and fees must be clearly identified as a submission to enter the national state under 35 USC 3 71 otherwise 
the submission will be considered as being made under 35 USC 111. 37 C.F.R. § 1.494(f). 



1 . Applicant herewith submits to the United States Elected Office (EOAJS) the following items 
under 35 U.S.C. 371: 

a. [X] This express request to immediately begin national examination procedures (35 

U.S.C. 371(f)). 

b. [X] TheU.S.NationalFee(35U.S.C.371(c)(l))andotherfees(37C.F.R.§ 1.492) 

as indicated below: 
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2.Fees 



CLAIMS 
FEE 


(1) FOR 


(2) NUMBER 
FILED 


(3) NUMBER 
EXTRA 


(4) RATE 


(5) CALCULA- 
TIONS 


[ ]* 


TOTAL 
CLAIMS 


16 -20 = 


0 


X $ 18.00 = 


$ 




^DEPENDENT 
CLAIMS 


3 -3 = 


0 


X $ 80.00 = 






MULTIPLE DEPENDENT CLAIM(S) (if applicable) + $270.00 




BASIC FEE** 


[ ] U.S. PTC WAS INTERNATIONAL PRELIMINARY EXAMINATION 
AUTHORITY 

Where an International preliminary examination fee as set forth in § 
L482 has been paid on the international application to the U.S. PTO: 
[ ] and the international preliminary examination report states that 
the criteria of novelty, inventive step (non-obviousness) and 
industrial activity, as defined in PCT Article 33(2) to (4) have 
been satisfied for all the claims presented in the application 
entering the national stage (37 CFR 1 492(a)(4)) $ 1 00 00 
[ ] and the above requirements are not met (37 CFR 1 .492(a)(1)) 
$690.00 






[x] U.S. PTO WAS NOT INTERNATIONAL PRELIMINARY 
EXAMINATION AUTHORITY 

Where no international preliminary examination fee as set forth 
in § 1.482 has been paid to the U.S. PTO, and payment of an 
international search fee as set forth in § 1.445(a)(2) to the U.S. 
PTO: 

[ ] has been paid (37 CFR 1 .492(a)(2)) S7 10.00 

[x] has not been paid (37 CFR 1 492(a)(3)) $1 000 00 

[ ] virhere a search report on the international application has been 
prepared by the European Patent Office or the Japanese Patent 
Office (37 CFR 1.492(a)(5)) $860.00 






Total of above Calculations 


1,000.00 


SMALL 
ENTITY 


Reduction by V% for filing by small entity, if applicable. Statement may also be 
filed, (note 37 CFR 1.9, 1.27, 1.28) 


- 500.00 




Subtotal 


500.00 




Total National Fee 


$500.00 




Fee for recording the enclosed assignment document $40.00 (37 CFR 1 .21 (h)). 
(See Item 13 below). See attached "ASSIGNMENT COVER SHEET". 




TOTAL 


Total Fees enclosed 


$500.00 



*See attached Preliminary Amendment Reducing the Number of Claims. 
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1. [x] A check in the amount of 500.00 to cover the above fees is enclosed. 

[ ] Please charge Account No. in the amount of $ 

A duplicate copy of this sheet is enclosed. 

miNG: "To avoid abandonment of the application the applicant shall furnish to the United States Patent and 
Trademark Office not later than the expiration of 30 months from the priority date: * * * (2) the basic 
national fee (see § 1.492(a)). The 30-month time limit may not be extended. " 37 C.F.R. § 1.495(b). 

TNG: If the translation of the international application and/or the oath or declaration have not been 

submitted by the applicant within thirty (30) months from the priority date, such requirements may be 
met within a time period set by the Office. 37 C.F.R. § 1.495(b)(2). The payment of the surcharge set 
forth in § 1.492(e) is required as a condition for accepting the oath or declaration later than thirty (30) 
months after the priority date. The payment of the processing fee set forth in § 1.492(f) is required for 
acceptance of an English translation later than thirty (30) months after the priority date. Failure to 
comply with these requirements will result in abandonment of the application. The provisions of§ 1.136 
apply to the period which is set. Notice of Jan. 3, 1993, 1 147 O.G. 29 to 40. 

[x] A copy of the Litemational application as filed (35 U.S.C. 371(c)(2)): 

Section 1 .495 (b) was amended to require that the basic national fee and a copy of the international application 
must be filed with the Office by 30 months from the priority date to avoid abandonment "The International 
Bureau normally provides the copy of the international application to the Office in accordance with PCT Article 
20. At the same time, the International Bureau notifies applicant of the communication to the Office In 
accordance with PCT Rule 47. 1, that notice shall be accepted by all designated offices as conclusive evidence that 
the communication has duly taken place. Thus, if the applicant desires to enter the national stage, the applicant 
normally need only check to be sure the notice from the International Bureau has been received and then pay the 
basic national fee by 30 months from the priority date. " Notice of Jan. 7, 1993, 1147 O. G. 29 to 40. at 3 5-36. See 
item 14c below. 

a. [ ] is transmitted herewith. 

b- [ ] is not required, as the application was filed with the United States Receiving 
Office. 

c. [x] has been transmitted 

i- [x] by the International Bureau. 

Date of mailing of the application (fi-om form PCT/IB/308): 29 June 2000 . 

ii. [ ] by applicant on . 

Date 

[x] A translation of the hitemational application into the English language (35 U S C 

371(c)(2)): 
a. [x] is transmitted herewith. 

b- [ ] is not required as the application was filed in Enghsh. 

c- [ ] was previously transmitted by appHcant on . 

Date 

d. [ ] will follow. 
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5. [x] Amendments to the claims of the Intemational application under PCX Article 19 (35 
U.S.C. 371(c)(3)): 

NOTE: The Notice of January 7, 1993 points out that 3 7 C.F.R. § J. 495(a) was amended to clarify the existing and 

continuing practice that PCT Article 19 amendments must be submitted by 30 months from the priority date and 
this deadline may not be extended. The Notice further advises that: "The failure to do so will not result in loss of 
the subject matter of the PCT Article 19 amendments. Applicant may submit that subject matter in a preliminary 
amendment fded under section 1.121. In many cases, filing an amendment under section 1.121 is preferable since 
grammatical or idiomatic errors may be corrected. " 1147 O.G. 29-40, at 36. 



[ ] are transmitted herewith. 
[ ] have been transmitted 

i. [ ] by the hitemational Bureau. 

Date of mailing of the amendment (from form PCT/IB/308): . 

ii. [ ] by applicant on . 

Date 

[x] have not been transmitted as 

i. [x] applicant chose not to make amendments under PCT Article 19. 

Date of mailing of Search Report (from form PCT/ISA/210): 18 March 2000 . 

ii- [ ] the time limit for the submission of amendments has not yet expired. 

The amendments or a statement that amendments have not been 
made will be transmitted before the expiration of the time limit under 
PCT Rule 46.1. 



[x] A translation of the amendments to the claims under PCT Article 19 (38 U.S C 
371(c)(3)): 

a. [ ] is transmitted herewith. 

b. [ ] is not required as the amendments were made in the English language. 

c. [x] has not been transmitted for reasons indicated at point 5(c) above. 

[x] A copy of the intemational examination report (PCT/IPEA/409) 
[x] is transmitted herewith. 

[ ] is not required as the application was filed with the United States Receiving 
Office. 



[ ] Annex(es) to the intemational preliminary examination report 

a. [ ] is/are transmitted herewith. 

b. [ ] is/are not required as the application was filed with the United States 

Receiving Office. 

[ ] A translation of the annexes to the intemational preliminary examination report 

a. [ ] is transmitted herewith. 

b. [] is not required as the annexes are in the English language. 
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10. [x] An oath or declaration of the inventor (35 U.S.C. 371(c)(4)) complying with 35 

U.S.C. 115 

a. [ ] was previously submitted by applicant on . 

Date 

b. [ ] is submitted herewith, and such oath or declaration 
i. [ ] is attached to the application. 

ii- [ ] identifies the application and any amendments under PCT Article 19 
that were transmitted as stated in points 3(b) or 3(c) and 5(b); and 
states that they were reviewed by the inventor as required by 37 
C.F.R. 1.70. 

c. [x] will follow. 
Other document(s) or information included: 

11. [x] An International Search Report (PCT/TSA/2 1 0) or Declaration under PCT Article 

17(2)(a): 

a. [x] is transmitted herewith. 

b. [ ] has been transmitted by the Intemational Bureau. 

Date of mailing (from form PCT/IB/308): . 

c. [ ] is not required, as the application was searched by the United States 

Intemational Searching Authority. 

d. [ ] will be transmitted promptly upon request. 

e. [ ] has been submitted by applicant on . 

Date 

12. [x] An Information Disclosure Statement under 37 C.F.R. 1 .97 and 1 .98: 

a. [ ] is transmitted herewith. 

Also transmitted herewith is/are: 
[ ] FormPTO-1449(PTO/SB/08Aand08B). 
[ ] Copies of citations Usted. 

b. [x] will be transmitted within THREE MONTHS of the date of submission of 

requirements under 35 U.S.C. 371(c). 

c. [ ] was previously submitted by applicant on . 

Date 

13. [ ] An assignment document is transmitted herewith for recording. 

A separate [ ] "COVER SHEET FOR ASSIGNMENT (DOCUMENT) ACCOMPANYING 
NEW PATENT APPLICATION" or [ ] FORM PTO 1 595 is also attached. 
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[x] Additional documents: 

a. [ ] Copy of request (PCT/RO/101) 

b. [x] International Publication No. WO 00/37919 

i. [ ] Specification, claims and drawing 

ii. [x] Front page only 

c. [] Preliminary amendment (37 CF.R. § 1.121) 

d. [ ] Other 



15. [x] The above checked items are being transmitted 

a. [x] before 30 months from any claimed priority date. 

b. [ ] after 30 months. 

16. [ ] Certain requirements under 35 U.S.C. 371 were previously submitted by the 

applicant on 

, namely: 



AUTHORIZATION TO CHARGE ADDITIONAL FEES 

WARNING: Accurately count claims, especially multiple dependent claims, to avoid unexpected high charges if 

extra claims are authorized. 

NOTE: "A written request may be submitted in an application that is an authorization to treat any concurrent or future 
reply, requiring a petition for an extension of time under this paragraph for its timely submission, as 
incorporating a petition for extension of time for the appropriate length of time. An authorization to charge all 
required fees, fees under § 1.17, or all required extension of time fees will he treated as a constructive petition for 
an extension of time in any concurrent or future reply requiring a petition for an extension of time under this 
paragraph for its timely submission. Submission of the fee set forth in § 1.1 7(a) will also be treated as a 
constructive petition for an extension of time in any concurrent reply requiring a petition for an extension of time 
under this paragraph for its timely submission. " 37 CF.R. § 1.136(a)(3). 

NOTE: "Amounts of twenty-five dollars or less will not be returned unless specifically requested within a reasonable 

time, nor will the payer be notified of such amounts; amounts over twenty five dollars may be returned by check 
or, if requested, by credit to a deposit account. " 37 CF.R. § 1.26(a). 

[X] The Commissioner is hereby authorized to charge the following additional fees that 
may be required by this paper and during the entire pendency of this application to 
Account No. 12-0425 



[X] 37 C.F.R. 1.492(a)(1), (2), (3), and (4) (filing fees) 

WARNING: Because failure to pay the national fee within 30 months without extension (37 CF.R. § 1.495(b)(2)) 

results in abandonment of the application, it would be best to always check the above box. 

[ ] 37 C.F.R. 1 .492(b), (c) and (d) (presentation of extra claims) 

NOTE: Because additional fees for excess or multiple dependent claims not paid on filing or on later presentation must 
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only be paid or these claims cancelled by amendment prior to the expiration of the time period set for response by 
the PTO in any notice of fee deficiency (37 C.F.R. § 1.492(d)), it might be best not to authorize the PTO to charge 
additional claim fees, except possible when dealing with amendments after final action. 

[X] 37 C.F.R. 1.17 (application processing fees) 
[X] 37 C.F.R. 1.17(a)(l)-(5)(extension fees pursuant to § 1.136(a). 
[X] 37 C.F.R. 1.18 (issue fee at or before mailing of Notice of Allowance, 
pursuant to 37 C.F.R. 1.311(b)) 

Where an authorization to charge the issue fee to a deposit account has been filed before the mailing of a Notice 
of Allowance, the issue fee will be automatically charged to the deposit account at the time of mailing the notice 
of allowance. 37 C.F.R. § 1.311(b). 

37 C.F.R. 1.28(b) requires "Notification of any change in loss of entitlement to small entity status must be filed in 
the application . . . prior to paying, or at the time of paying . . . issue fee. " From the wording of 37 C.F.R. § 
1.28(b): (a) notification of change of status must be made even if the fee is paid as "other than a small entity" and 
(b) no notification is required if the change is to another small entity. 

[ ] 37 C.F.R. § 1 .492(e) and (f) (surcharge fees for filing the declaration and/or 
filing an English translation of an IntCTpaticfrial Application later than 30 
months after the priority date). 




E OF PRACTITIONER 

Reg. No.: 20302 JULIAN H. COHEN 

(type or print name of practitioner) 

Tel. No.: (212)708-1887 LADAS & PARRY 



Customer No. :00 1 40 26 WEST 61^'' STREET 

NEW YORK, N.Y. 10023 
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Practitioner's Docket No. U 013502-5 



PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



[X] In re application of: O. F. ORLOV, ET AL. 

Application No. : Group No. ; 

Filed: Examiner: 

For: 

[] *PatentNo.: Issue Date: 



*NOTE: Insert name(s) of inventor(s) and title also for patent Where statement is with respect to a maintenance fee payment, 
also insert application number and filing date, and add Box M. Fee to address. 

STATEMENT CLAIMING SMALL ENTITY STATUS (37 CFR 1.9(c-f) and 1.27(b-d)) 

With respect to the invention described in 
[ ] the specification filed herewith. 

[X] application no. PCT/RU99/00470 , filed 7 DECEMBER 1999 . 

[ ] patent no. issued . 

I. IDENTIFICATION AND RIGHTS AS A SMALL ENTITY 

I hereby state that I am 

(complete either (a), (b), (c) or (d) below) 

(a) Independent Inventor 

[ ] a below named independent inventor, and that I qualify as an independent 
inventor, as defined in 37 CFR 1 .9(c), for purposes of paying reduced fees under 
Sections 41(a) and (b) of Title 35, United States Code, to the Patent and 
Trademark Office. 

(b) Noninventor Supporting a Claim by Another 

[ ] making this statement to support a claim by 

for a small entity status for purposes of paying reduced fees under Sections 41(a) and (b) of Title 35, 
United States Code. I hereby state that I would qualify as an independent inventor as defined in 37 CFR 
1 .9(c) for purposes of paying reduced fees under Sections 41 (a) and (b) of Title 35, United States Code, if I 
had made the above identified invention. 

(c) Small Business Concern 

[ ] the owner of the small business concern identified below; 

[ ] an official of the small business concern empowered to act on behalf of the concern 
identified below: 
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Name of Concern ZAKRYTOE AKTSIONERNOE OBSCHESTVO "VISKO TEKH" 

Address of Concern RUSSIA. 113114. MOSCOW. UL. LETNIKOVSKAYA, D. 5. STR. 2 

— . and 

that the above identified small business concern qualifies as a small business concern, as defined in 13 
CFR 121 .3-1 8, and reproduced in 37 CFR 1 .9(d), for purposes of paying reduced fees under Sections 41 (a) 
and (b) of Title 3 5, United States Code, in that the number of employees of the concern, including those of 
its affiliates, does not exceed 500 persons. For purposes of this statement, (1) the number of employees of 
the business concern is the average over the previous fiscal year of the concern of the persons employed on 
a foll-time, part-time or temporary basis during each of the pay periods of the fiscal year, and (2) concerns 
are affiliates of each other when either, directly or indirectly, one concern controls or has the power to 
control the other, or a third party or parties controls or has the power to control both. 

(d) Non-Profit Organization 

[ ] an official empowered to act on behalf of the nonprofit organization identified below: 

Name of Organization 
Address of Organization 

TYPE OF ORGANIZATION 

[ ] University or Other Institution of Higher Education 

[ ] Tax Exempt Under Internal Revenue Service Code (26 USC 5 0 1 (a) and 50 1 (c) (3 )) 

[ ] Nonprofit Scientific or Educational Under Statute of State of the United States of 
America 

(Name of State _) 

(Citation of Statute ) 

[ ] Would Qualify as Tax Exempt Under Internal Revenue Service Code (26 USC 5 0 1 (a) and 
501(c) (3)), if Located in the United States of America 

[ ] Would Qualify as Nonprofit Scientific or Educational Under Statute of State of the United 
States of America, if Located in the United States of America 

(Name of State ) 

(Citation of Statute "i 

and that the nonprofit organization identified above qualifies as a nonprofit organization, as defined in 37 
CFR 1.9(e), for purposes of paying reduced fees under Sections 41(a) and (b) of Titie 35, United States 
Code. 

II. OWNERSHIP OF INVENTION BY DECLARANT 

I hereby state that rights under contract or law remain with and/or have been conveyed to the above 
identified 

[] person [X] concern [] organization 

(item (a) or (b) above) (item (c) above) (item (d) above) 
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EXCEPT, that if the rights held are not exclusive, each individual, concern or organization having rights to 
the invention is listed below* and no rights to the invention are held (1) by any person who could not be 
classified as an independent inventor under 37 CFR 1 .9(c) if that person had made the invention, (2) any 
concern which would not qualify as a small business concern under 37 CFR 1.9(d) or (3) a nonprofit 
organization under 37 CFR 1.9(e). 

[X] no such person, concern, or organization 

[ ] person, concerns or organizations listed below* 

''NOTE: Separate statements are required from each named person, concern or organization having rights to the invention as 
to their status as small entities. (37 CFR 1.27) 



Full Name 
Address 

[ ] INDIVIDUAL [ ] SMALL BUSINESS CONCERN [ ] NONPROFIT ORGANIZATION 



Full Name 
Address 

[] INDIVIDUAL [] SMALL BUSINESS CONCERN [] NONPROFIT ORGANIZATION 



III. ACKNOWLEDGEMENT OF DUTY TO NOTIFY PTO OF STATUS CHANGE 

I acknowledge the duty to file, in this application or patent, notification of any change in status 
resulting in loss of entitlement to small entity status prior to paying, or at the time of paying, the earliest of 
the issue fee or any maintenance fee due after the date on which status as a small entity is no longer 
appropriate. (37 CFR 1.28(b)) 

IV. DECLARATION 

(check the following item, if desired) 

NOTE: The following verification statement need not be made in accordance with the rules published on October 10. 1997, 62 
Fed. Reg. 52131, effective December 1, 1997. 

NOTE: "The presentation to the Office (whether by signing, filing, submitting, or later advocating) of any paper by a party, 
whether a practitioner or non-practitioner, constitutes a certification under §10. 18(b) of this chapter. Violations of'§ 
10.18(b)(2) of this chapter by a party, whether a practitioner or non-practitioner, may result in the imposition of 
sanctions under §10. 18(c) of this chapter. Any practitioner violating § 10.18(b) may also be subject to disciplinary 
action. See §§ 10 18(d) and 10.23(c)(15). " 37 CFR L4(d)(2f 

[ ] I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 1 8 of the United States 
Code, and that such willfiil false statements may jeopardize the validity of the application, any 
patent issuing thereon, or any patent to which this verified statement is directed. 
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SIGNATURES 

(complete only (e) or (f) below) 

(e) 

NOTE: All inventors must sign the statement. 

ORLOV Oleg Fedorovich 
Signature of Inventor 
NENASHEV Alexandr Vasilevich 
Signature of Inventor 
BERG Vladimir Ivanovich 
Signature of Inventor 

or 

(f) 

N OTE: The title of the person signing on behalf of a concern or nonprofit organization should be specified. 

Name of Person Signin g (x) BUTKO Alexander Alexandrovich 

Title of Person (x) Director General 

(if signing on behalf of a concern or non-profit organization) 

Address of Person Signing ZAKRYTOE AKTSIONERNOE OBSCHESTVO "VISKO TEKH" 
- RUSSIA. 113114. MOSCOW. UL. LETNIKOVSKAYA. D. 5 STR. 2 



SIGNATURE £xl 




DATE rx) 05/05/2001 



Date: 05/05/2001 



Date: 05/05/2001 



Date: 05/05/2001 
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DEVICE FOR MEASURING THE VISCOSITY OF FLOWING MEDIA, 
VISCOSITY SENSOR AJSfD METHOD FOR MANUFACTURING 
THE ELECTRODES OF A TACHOMETER FOR SAID VISCOSITY SENSOR 
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The present invention relates to devices for measuring the viscosity of flowing 
media, wherein said devices include a viscosity sensor of the rotating type. This 
invention is used for measvuing with increased accuracy the viscosity of insignificant 
volumes of Newtonian and viscoplastic media in which the temperature and pressure 
vary in a wide range. 

Description of the Prior Art 
Known in the art is a system for measuring the viscosity of flowing media, 
comprising a digital converter, a pulse discriminator, a logic device, an electronic 
switch, a forming device and a logic switching circuit, wherein the input of said 
converter is connected to the output of the logic frequency comparison device through 
said pulse discriminator and the output of said logic frequency comparison device is 
connected through said electronic switch to the rotor of an electric motor of the 
viscosity sensor inner receiving cylinder, said cyhnder having an incremental shaft 
rotational speed sensor fixed on its shaft, and said sensor is connected through said 
forming device and an incremental correction device to one input of said logic 
frequency comparison device wherein the second input is connected to the output of 
said logic switching circuit. (SU,A, 1276957, IPC GOIN 11/14, 1986.) 

The known systems for measuring the viscosity of flowing media imder high 
pressure and temperatures that use a viscosity sensor of rotating type are, like that 
described above, rather complex and, consequently, involve high costs; also they have 
a limited measurement range and a measuring chamber of great volmne as well as do 
not ensure high measurement accuracy to meet users' needs. 

The object of the present invention "Device for measuring the viscosity of 
flowing media" is to provide a portable and inexpensive device for measuring the 
viscosity of flowing media, in particular, liquids, by the viscosity sensor rotor speed 
measured with high accuracy and the rotor torque set with high accuracy. Technically, 
this invention allows to raise the measurement accuracy to . 1 - .5 % in the viscosity 
range from .01 sP to 30 P for liquids which may be under pressures of 500 MPa or 
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more, at temperatures from 0 °C to 160 °C or more, and comprises the rotating sensor 
measuring chamber the working volume whereof does not exceed 1.5 mL. 

The above-said technical result is attained by a known device for measuring 
the viscosity of flowing media, which includes a viscosity sensor reaUzed from an 
asynchronous motor and having a measuring chamber, the output of said viscosity 
sensor being connected to the input of an information- signal generation xmit and said 
measuring chamber being connected through the inlet port to a high-pressure pump, 
and a tachometer having its rotor rigidly connected to the rotor of said asynchronous 
motor, both being arranged in said measuring chamber. Said information-signal 
generation unit is in the form of an AC bridge circuit comprising shoulders which are 
identical and are each made of a resistor and of a capacitor of variable capacity 
connected in series. The capacitors of variable capacity are formed by the electrodes 
of the tachometer stator and by at least one pole of the rotor thereof This pole is 
connected to one of the poles of the supply bridge of the generator through a capacitor 
with fixed capacity that is defined by the surface of the rotor of the asynchronous 
motor and by the wall of the body of the viscosity sensor. The other pole of the 
generator is galvanically connected to the common point of the resistors of the 
different shoulders of the AC bridge circuit, the other ends of the resistors being 
connected to the inputs of a phase-sensitive converter. 

Alternative embodunents of the invention are possible, wherein it is advisable 

that: 

- the generator should be connected to the resistors through a potentiometer; 

- the generator should be made confroUable by output signal frequency and 
amplitude; 

- the information-signal generation unit should be provided with a low- 
frequency filter and an amplifier connected in series, the input of the low-frequency 
filter being connected with the output of a phase-sensitive converter; 

- the device should include a temperature confrol system made in the form of a 
thermostat connected to a temperature control chamber arranged in the body of the 
viscosity sensor, a digital multimeter having its signal inputs connected to said 
amphfier of the generation unit, a pressure gauge hydraulically connected to a high- 
pressure pump, and a sensor of flowing media temperature in the measuring chamber, 
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the outputs of said digital multimeter being comiected to a controllable power supply 
of the stator of the asynchronous motor, to said high-pressure pump and to said 
thermostat for enabling to control, respectively, speed of the rotor of said 
asynchronous motor, pressure and temperature of flowing media in said measuring 
chamber. 

Known in the art is a viscosimeter of rotating type wherein the rotor having a 
driven magnet fixed thereto is installed on supports within a hermetic tube, and torque 
is transferred to said driven magnet from the driving magnet installed on the shaft of 
an electromechanical drive. A sensor with variable magnetic resistance measures 
rotational speed of said driving magnet, which in steady-state motion is equal to 
rotational speed of said driven magnet, said driven magnet being displaced to a small 
angle relative to said driving magnet by action of viscous friction on said rotor. For 
measuring said angle there is the second sensor with variable magnetic resistance 
activated by a ferromagnetic element installed on the rotor. The phase difference 
between signals generated by both sensors is directly proportional to viscosity. (US 
Pat. No. 4499753, IPC^ GOIN 11/14, 1985.) 

One disadvantage of said viscosimeter of rotating type is that it does not allow 
significant mismatch of the poles of the driving and driven magnets that limits the 
measurement range, forcing either to change the rotational speed of the 
electromechanical drive shaft or to fit the driving and driven magnets depending on 
the viscosity range of a measured liquid. 

Moreover, it is necessary to move to a significant distance the sensor with 
variable magnetic resistance activated by the ferromagnetic element off the driving 
and driven magnets to avoid magnetic attraction, which results in an increase in the 
volume of the chamber filled with a measured Hquid and, consequently, in an increase 
in the volimie of the liquid. 

Known in the art is a viscosity sensor comprising a body with a measuring 
chamber, an asynchronous motor wherein the stator is located in the body and the 
rotor is located in said measuring chamber and in installed on supports, said 
measuring chamber being connected to the inlet port and the outlet port. The stator of 
the asynchronous motor is located in the body outside the piping and is separated 
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from the liquid-containing cavity by the body wall. In a known sensor taken as the 
prototype viscosity value is judged by the power consumed by the stator. (SU,A, 
135691, IPC^ GOIN 11/14, 1960.) 

A disadvantage of the said sensor is the lack of specific information on the 
rotational speed of the rotor, which does not allow fine calibration of viscosity 
sensors. Moreover, the utiUzed bearings display a higher friction torque which 
instability effect on the consumed power rate is impossible to separate from the effect 
of a change in the viscosity of a liquid. 

Another disadvantage of the known viscosimeter is also that the direct contact 
of the body wall with the stator results in measurement errors due to a deformation the 
stator resulting from a pressure change in the piping. 

The object of the present invention is to provide a viscosity sensor allowing 
measuring with high accuracy the viscosity of insignificant volumes of flowing media 
in which the temperature and pressure vary in a wide range. 

The above-said technical result is attained by a known viscosity sensor 
realized from a body with a measuring chamber, an asynchronous motor wherein the 
rotor is installed on supports and arranged in said measuring chamber connected to the 
inlet and outlet ports, said body being made as three portions - one central and two 
lateral ones, the temperature control chamber of the above-said temperature control 
system and the stator of the asynchronous motor are arranged in the cenfral portion of 
the body, and said supports of the rotor of said motor are arranged in the lateral 
portions of the body, the rotor of the tachometer being rigidly and galvanically 
connected to the rotor of the asynchronous motor and being arranged in the cenfral 
portion of the body, and said supports being made so as to give possibility of 
electrically isolate the rotor from the body. 

Alternative embodiments of the invention are possible, wherein it is advisable 

that: 

- the stator of the tachometer should be made in the form of at least two 
electrodes galvanically isolated from each other and arranged opposite its rotor made 
with at least one pole arranged so as to give possibility to form, with said elecfrodes, 
capacitors with variable capacity modulated by the pole when the rotor rotates; 
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- the central portion and the lateral portions of the body should be made of a 
chemically inactive and non-magnetic material with low conductance; 

- the rotor of the asynchronous motor should be made of a chemically inactive 
and non-magnetic material having low density and high conductance; 

- in a case the rotor of the tachometer is made with two ore more poles, the 
angular dimension of each of them should be made equal to the angular dimension of 
the gaps between them; 

- each electrode should be made as two groups of plates, said plates in each 
group being galvanically connected therebetween; 

- the gaps between the poles of the rotor should be filled with a dielectric 
material with the possibility of forming a cylinder. 

Known in the art is a method of manufacturing electrodes of a tachometer, 
consisting in making plates mechanically and fixing them on the dielectric surface of 
the stator of the tachometer, the plates in each group being galvanically connected 
therebetween. 

The making of the stator of a tachometer according to the known method is 
technologically difficult and does not ensure compliance with the requirements to the 
error level of the portions geometry, which significantly lowers the accuracy of a 
sensor on the whole. 

The object of the invention "Method for manufacturing the electrodes of a 
tachometer" intended for a viscosity measuring sensor is to raise the accuracy and 
manufacturabihty of the stator of a tachometer as well as lowering the dimensions and 
weight thereof, which contributes, when operating the sensor, to raising the accuracy 
of measurements of the viscosity of flowing media, especially in cases of their 
insignificant volumes. 

In order to achieve the above-said object and get the described technical result 
in a known method of manufacturing the electrodes of a tachometer, consisting in 
making, on the stator, said electrodes in the form of combs, the prongs of one of them 
being arranged in the gaps between the prongs of another one, said electrodes are 
made in the form of foil which is attached to a polymer fihn and covered, in segments 
of its surface corresponding to the form of said electrodes, with a chemically 
protective substance; afterwards the surface of the fihn with the foil attached thereto is 
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treated by etching and the products of etching are removed; afterwards the electrodes 
are insulated by thermally bonding thereto a film of a hermetic dielectric material; 
afterwards the two-layer fihn with said electrodes is rolled up to get the tachometer 
stator of cylindrical form. 

Ahemative embodiments of the invention are possible, wherein it is advisable 

that: 

- the boundary areas of the fihn after making the stator of cylindrical form 
should be connected therebetween; 

- the boundary areas of the film should be connected by overlapping or butting 

them; 

- it is advisable to use a polymer compound as the said dielectric material. 

Brief Description of the Drawings 

Figure 1 is the electrical schematic diagram of the device for measuring the 
viscosity of flowing media. 

Figure 2 is the functional scheme of an embodiment of the digital multimeter 
intended for processing of the output signal of the device for measuring the viscosity 
of flowing media. 

Figure 3 is a cross-sectional view of the sensor for measuring the viscosity of 
flowing media. 

Figure 4 is Section A-A for Figure 3. 

Figure 5 is Section B-B for Figure 3. 

Description of the Preferred Embodiments 

A device for measuring the viscosity of flowing media, in particular, a Uquid, 
comprises a viscosity sensor 1 (Figs. 1, 3, 4, 5) made with a measuring chamber 2 
wherein the rotor 3 of an asynchronous motor is arranged, being rigidly and 
galvanically coimected to the rotor 4 of a tachometer. 

The output of the sensor 1 is connected to an information-signal generation 
unit 5, which characterizes the viscosity of an investigated Hquid, and the measuring 
chamber 2 is connected through its inlet port 6 with a high-pressure pump 7 and 
through its outlet port 8 with a sensor 9 of temperature of an investigated Hquid 10 in 
the measuring chamber 2. 

The body of the sensor 1 (Fig. 1) consists of three portions, the central one 1 1 
and the two lateral ones 12 and 13 wherein the inlet port 6 and the outlet port 8 are 
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arranged. All said portions of the body are made of a chemically inactive and non- 
magnetic material with low conductance. It enabled to raise the chemical resistance of 
the measuring chamber 2 to attacks of corrosive media. Supports 14 of the rotor 3 of 
an asynchronous motor, which is arranged in the central portion 11, are located in the 
lateral portions 12, 13 of the body. For the purpose of raising accuracy at the expense 
of reducing instabihty effect of friction torque the supports 14 are reahzed from stone 
supports or from precision radial thrust bearings. 

The measuring chamber 2 in the central portion 11 (Figs. 3, 4) includes the 
stator 21 of a tachometer which rotor 4 is rigidly and galvanically connected to the 
rotor 3 of an asynchronous motor, forming a single component. The stator of said 
asynchronous motor is arranged in the central portion 11 of the body with the 
possibility of enclosing the rotor 3. 

An information-signal generation unit is made in the form of an AC bridge 
circuit comprising shoulders which are identical and are made of capacitors 16, 17 
with variable capacity and of resistors 18, 19. The capacitors 16, 17 with variable 
capacity are formed by the electrodes 20 of the tachometer stator 21 and by at least 
one pole 22 of the rotor 4 of the tachometer. The said pole is connected to one of the 
poles of the supply bridge of the generator 24 through a capacitor 23 with fixed 
capacity which is defined by the surface of the rotor 3 of an asynchronous motor and 
by the wall of the central portion 11 of the body of the viscosity sensor 1. The other 
pole of the generator is galvanically connected to the common point of the resistors 
18, 19 of the different shoulders of the AC bridge circuit, the other ends of said 
resistors 18, 19 being connected to the inputs of a phase-sensitive converter 25. 

The generator 24 may be made confrollable and is connected to the ends of the 
resistors 18, 19 through a potentiometer 26. 

A low-pass filter 27 and an amplifier 28 are connected in series and to the 
output of the phase-sensitive converter 25. A signal from the amplifier 28 goes to the 
signal input of a digital multimeter 29 made with three outputs connected to the 
asynchronous motor, a high-pressure pump 7 and a thermostat 30, giving the 
possibihty of controlling, respectively, the speed of rotation of the rotor 3 of the 
asynchronous motor, pressure and temperature of a flowing media in the measuring 



chamber 2. A pressure gauge 31 and a flowing media temperature sensor 9 in the 
measuring chamber 2 are used for measuring pressure and temperature. 

The viscosity sensor 1 includes a temperature control system made in the form 
of a thermostat 30 connected to a temperature control chamber 32 with a heat carrier. 
The temperature control chamber 32 is arranged in the central portion 11 of the body 
and is intended for maintaining a stable temperature in the measuring chamber 2. The 
temperature of an investigated Uquid is controlled by the thermostat 30 according to 
signals from the temperature sensor 9 arranged in the measuring chamber 2 for the 
purpose of ensuring the value set for measuring temperature of an investigated liquid. 
The thermostat 30 may be, e.g., a circulation thermostat made by Petrotest 
Instruments GmbH & Co KG, which adjusts the temperature of an investigated hquid 
to a set value "T". The temperature sensor 9 is used as a feedback device, which 
monitors the actual temperature "T/' of an investigated Uquid. The thermostat 30 
compares said actual temperature to the set temperature value "T", changes the heat 
carrier temperature in the temperature control chamber 32 to a corresponding 
temperature "Tconst" that ensures the set temperature value "T" of an investigated 
liquid 10. 

The stator 21 of a tachometer is made in the form of at least two electrodes 20 
galvanically isolated from each other and arranged opposite the rotor 4 of the 
tachometer made with at least one pole 22. Said rotor 4 of the tachometer is arranged 
so as to give possibility to form, with said electrodes 20, capacitors 16, 17 with 
variable capacity modulated by the pole 22 when the rotor 4 of the tachometer rotates. 

In a case where the rotor 4 of the tachometer is made with two or more poles 
22, the angular dimension of each of them is made equal to the angular dimension of 
the gaps between them. 

In order to raise the modulation frequency as well as to reduce the axial 
dimensions of the measuring chamber 2, the electrodes 20 (Fig. 4) are made in the 
form of groups of electrode plates 33, 34 galvanically connected therebetween in each 
group, the number of poles 22 on the rotor 4 of the tachometer being made equal to 
the number of plates in a group. The electrodes 20 are connected by their terminals to 
the inputs 35 that are hermetically arranged in the cenfral portion 1 1 of the body. 
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Figure 4 is a cross-sectional view of an embodiment of the central portion 11 
of the body of the sensor 1 comprising a bore wherein an insulating bushing 36 is 
arranged. 

The electrode plates 33, 34 are connected to the terminals of the hermetic 
high-pressure inputs 35, and the said inputs are insulated with a dielectric material, 
such as a pol3'mer compound. 

The electrode plates 33, 34 are made in the form of combs, the prongs of one 
of them are arranged relative to the prongs of the other combs with a shift along the 
axis of the rotor with the possibility of forming, in interacting with its poles, 
information capacities of differential type. 

According to the invention, the electrodes are made as follows. The electrodes 
20 (Figs. 4, 5) are made in the form of foil that is attached to a polymer film 37. The 
surface of the electrodes is covered with a chemically protective substance; afterwards 
the surface of the film 37 with the foil attached thereto is treated by etching; 
afterwards the electrodes are insulated by thermally bonding thereto a film 38 of 
hermetic dielectric material. Afterwards the films bonded to each other are rolled up 
to get the tachometer stator 21 of cylindrical form and are placed into the bushing 36. 

The boundary areas of the films after making the stator of cylindrical form are 
connected therebetween by overlapping or butting them. 

Figure 4 is a cross-sectional view of the rotor 4 of the tachometer, which 
comprises four poles 22. The gaps between the poles 22 are filled with a dielectric 
compound 39 with the possibility of making a cylindrical form corresponding to the 
form of the rotor 4 arranged with a clearance inside the stator 21 made as described 
above. 

Such solution enables to raise the accuracy of measurements at the expense of 
reducing hydraulic loss effect on vortex formation. 

Such a system gives a possibihty of measuring the viscosity of an investigated 
liquid at high temperatures and pressures in the measuring chamber of insignificant 
volume. 

Figure 2 is a fimctional scheme of an embodiment of a digital muftimeter 29, 
which comprises a combined "voft - ampere" meter 40, an input device 41, an AD 
converter 42, a RAM device 43, a microprocessor 44, an indicator panel 45, a ROM 
device 46, a keyboard 47, a control bus 48, an address bus 49, a data bus 50 and an 
interface 51. 
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The digital multimeter 29 with the built-in microprocessor 44 is a general- 
purpose multifunctional metering device enabling to detect and monitor parameters of 
electric signals coming to its signal inputs from a temperature sensor 9 and a pressure 
gauge 3 1 . Moreover, proceeding from results of measuring and monitoring parameters 
of said input signals, the digital multimeter 29 may set and change operating modes of 
the device according to a given program. 

The input device 41 is intended to convert input signals into identical electric 
signals standard in their forms and ranges of variance. 

The AD converter 42, jointly with the RAM device 43, in quantizing each 
instantaneous value of an analog waveform coming to its input from the output of the 
input device 41, represents it by the nearest standard value and instruments analog 
electric input signals into digital code. 

The microprocessor 44 is intended to: perform autocalibration of supply 
voltages and measuring means of the device and autosetting of measurement limits for 
the parameters monitored; control the process of measuring the viscosity of an 
investigated hquid under a given program; perform statistical manipulation of data on 
the measured viscosity of a liquid (estimate, under a known algorithm, an average 
value of a measured parameter, its variance and standard deviation, etc.); control the 
process of visualization and registration of received data; exchange information flows 
with peripheral devices; perform diagnostics of the ftmctional units. 

The indicator panel 45 is intended for digital presentation of received data on 
the viscosity of an investigated liquid as well as for visuahzation of characters and 
words informing the operator of the procedure of his ftirther actions. 

The ROM device 46 is intended to store the resident and modified programs. 
The control keyboard 47 is intended for mputting a work program into the 
ROM device 46 in a s5niibolic language. 

The interface 51 is intended for interfacing the imits being included into the 
digital multimeter 29 as well as the communication links thereof, namely, the control 
bus 48, the address bus 49 and the data bus 50 that ensures the franslation of the 
measurement results. 

The viscosity sensor operates as follows. 
In accordance with a program stored in the memory of the digital multimeter 
29, in a time interval "t" after switching on the power supply, all the means of the 
device become ready to routine operations in the continuous mode of measuring the 
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viscosity of a liquid 10. The adjustable high-pressure pump 7 and the thermostat 30 
ensure a set pressure "P" and temperature "T" of the liquid 10 in the measuring 
chamber 2. 

The high-frequency generator 24 powers the bridge circuit 15 with alternating 
sine-wave voltage of a frequency of app. 10 kHz. 

By the time "t" at a set pressure "P" and temperature "T" the rotational 
frequency "f ' of the tachometer rotor 4 in an investigated hquid 10 becomes stable. A 
stable frequency 'f means that a calibration torque appUed to the rotor 3 from the 
stator 52 of the asynchronous motor becomes a balanced braking torque acting on the 
rotor thereof, which represents the sum of the braking torque in the supports and the 
moment of viscous friction forces generated by an investigated liquid 10 at a given 
rotational frequency of the rotor 4. The friction torque value in the supports is taken 
into account proceeding from the results of calibrating the rotary sensor, and in this 
condition the rotational frequency "f of the rotor 4 may be regarded as inversely 
proportional to the viscosity of an investigated hquid 10. 

The rotational frequency "f ' of the tachometer rotor 4 is varied by the 
information-signal generation unit (Fig. 1) reahzed from a measuring AC bridge 
circuit 15, a phase-sensitive converter 25 and a low-pass filter 27. It is done as 
follows. Interaction of the poles 22 with the elecfrodes 20, while the tachometer rotor 
4 is rotating, resuhs in harmonic modulation on the ssane frequency "nf of the 
capacities of the capacitors 16 and 17, where "n" is the number of poles 22 of the 
tachometer rotor 4. The capacitors with variable capacity 16 and 17 are formed, 
respectively, by the electrodes 20 interacting with the poles 22. Modulation of 
variable capacities of the capacitors 16 and 17 occurs in antiphase. A signal resulting 
from modulation of variable capacities of the capacitors 18 and 19 is fed to the input 
of the phase-sensitive converter 25. From the output of the phase-sensitive converter 
25 a detected harmonic electric signal of an "nf frequency is applied through the 
low-pass filter 27 to the input of the DC amplifier 28. From the output of the DC 
amphfier 28 an ampUfied signal of an "nf frequency is applied to the input device 41 
of the digital multimeter 29. The input device 41 of the multmieter 29 fransforms such 
signals into identical electrical signals of standard form, i.e., signals with amplitude 
that is constant and does not depend on relative permittivity of a liquid 10. 
Normalized signals are applied to the input of the AD converter 42 of the multimeter 
29. The AD converter 42, jointly with the RAM device 43, in quantizing each 
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instantaneous value of an analog waveform coming to its input from the output of the 
input device 41, represents it by the nearest standard value and instruments analog 
electric input signals into digital code. In the result, electrical signals are apphed to 
the input of the microprocessor 44 of the digital multimeter 29 in the form of 
recurring codes - groups of equidimensional pulses of high standard frequency. 

The duration tk of each pulse, as measured by counting the number of time 
marks included therein, is inversely proportional to frequency "f and directly 
proportional to the viscosity of an investigated liquid 10. 

The viscosity value "tj" is calculated by the microprocessor 44 in accordance 
with the following relation: 

ri^TioJcp^tk ... (1) 

where "Jcp^" is an active in each phase value of current powering the 
tachometer stator 4, which is set by the microprocessor, and "tio" is the constant 
certified for each sensor 1, which is determined in the result of calibration thereof 

The data, thus obtained on the parameter of an investigated liquid 10, may be 
supplemented with results of statistical manipulation thereof All such information as 
a whole or in part may be presented, if necessary, on the indicator panel 45 as well as 
registered by the RAM device 43 and the ROM device 46. 

Errors like zero drift and instability of a scale parameter are minimized by the 
calibration operation. 

Precision calibration, which allows for, in particular, the effect of the 
geometric parameters of the sensor 1 as well as the effect of friction in the supports 14 
of the rotor 3 of an asynchronous motor, is conducted on the basis of the relation (1) 
by separately measuring a known viscosity of any liquid for which the viscosity 
coefficient at definite pressure and temperature is known with the required acciu-acy. 

A high accuracy level for the sensor is ensured, principally, by utilizing 
therein low-noise insulating supports 14 in the form of stones or precision radial thrust 
bearings in an insulating race for suspending the rotor 3 of an asynchronous motor, 
which is made integral with the tachometer rotor 4, as well as by reducing 
measurements of rotational frequency of the tachometer rotor 4 to an extra accurate 
type of measurements - digital measurement of time intervals. 

Industrial Applicability 

The invention complies with the "industrial applicabihty" criterion, since it 
can be worked with the use of existing production facilities and known technologies. 
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1. A device for measuring the viscosity of flowing media comprising a 
viscosity sensor realized from an asynchronous motor and having a measuring 
chamber, the output of said viscosity sensor being connected to the input of an 
information-signal generation unit and said measuring chamber being connected 
through the inlet port to a high-pressure pump, characterized in that the viscosity 
sensor includes a tachometer having the rotor thereof rigidly connected with the rotor 
of said asynchronous motor, both rotors being arranged in the measuring chamber of 
said sensor, said information-signal generation unit is made in the form of an AC 
bridge circuit comprising shoulders which are identical and which are each made of a 
resistor and a capacitor with variable capacity connected in series, said capacitors with 
variable capacity being formed by the electrodes of the tachometer stator and by at 
least one pole of the rotor thereof which is connected, through a capacitor with fixed 
capacity defined by the surface of the rotor of said asynchronous motor and by the 
wall of the body of the viscosity sensor, to one of the poles of the supply bridge of the 
generator, the other pole of the generator being galvanically connected to the common 
point of the resistors of the different shoulders of the AC bridge and the other ends of 
the resistors being connected to the inputs of a phase-sensitive converter. 

2. A device in accordance with claim 1, characterized in that said generator is 
connected to said resistors through a potentiometer. 

3. A device in accordance with claim 1, characterized in that said generator is 
made controllable by output signal frequency and amplitude. 

4. A device in accordance with claim 1, characterized in that said information- 
signal generation unit includes a low-pass filter and an amplifier connected in series, 
the input of said low-pass filter being connected to the output of a phase-sensitive 
converter. 

5. A device in accordance with claim 1, characterized in that it includes a 
temperature control system made in the form of a thermostat connected to a 
temperature control chamber made in the body of said viscosity sensor, it fiirther 
includes a digital multimeter which signal inputs are connected to said ampHfier of 
said information-signal generation unit, a pressure sensor hydraulically connected to 
said high-pressure pump, and a sensor of temperature of flowing media in said 
measuring chamber, the outputs of said digital multimeter being connected to a 
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controlled power source of the stator, to said asynchronous motor, to said high- 
pressure pump and to said thermostat with the possibility of controlling, respectively, 
rotational frequency of the rotor of said asynchronous motor, pressure and 
temperature of flowing media in said measuring chamber. 

6. A viscosity sensor comprising a body with a measuring chamber, an 
asynchronous motor, the rotor of said asynchronous motor is installed on supports and 
is arranged in said measuring chamber connected to the inlet port and to the outlet 
port, characterized in that said body is made in the form of three portions: the central 
portion and two lateral portions, said central portion of the body includes the 
temperature control chamber of said temperature control system and the stator of said 
asynchronous motor, and said lateral portions of the body include the supports of the 
rotor of said as5aichronous motor, the rotor of said tachometer being rigidly and 
galvanically connected to the rotor of the asynchronous motor and being arranged in 
the central portion of the body, and said supports are made with the possibility of 
electrically insulating the rotor from the body. 

7. A sensor in accordance with claim 6, characterized in that the stator of the 
tachometer is made in the form of at least two electrodes galvanically isolated from 
each other and arranged opposite its rotor made with at least one pole arranged with 
the possibility of forming with said electrodes variable capacities modulated by said 
pole when the tachometer rotor rotates. 

8. A sensor in accordance with claim 6, characterized in that the cenfral 
portion of the body is made of a chemically inactive and non-magnetic material with 
low conductance. 

9. A sensor in accordance with claim 6, characterized in that the rotor of the 
asynchronous motor is made of a chemically inactive and non-magnetic material with 
low density and high conductance. 

10. A sensor in accordance with claim 6, characterized in that in case of 
making the tachometer rotor with two or more poles the angular dimension of each of 
them is made equal to the angular dimension of the gaps therebetween. 

11. A sensor in accordance with claim 6, characterized in that each elecfrode 
is made in the form of two groups of plates galvanically connected between them. 

12. A sensor in accordance with claim 6, characterized in that said gaps 
between said poles of the tachometer rotor are filled with a dielectric material with the 
possibility of making a cylindrical form. 
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13. A method for manufacturing electrodes of a tachometer, consisting in 
making, on the stator, said electrodes in the form of combs, the prongs of one of them 
being arranged in the gaps between the prongs of another one, characterized in that 
said electrodes are made in the form of foil which is attached to a poljmier film, the 
siirface of said electrodes is covered with a chemically protective substance, 
afterwards the surface of the film with the foil attached thereto is treated by etching, 
afterwards the electrodes are insulated by thermally bonding thereto a film of a 
hermetic dielectric material, afterwards the two-layer fihn with said electrodes is 
rolled up to get the tachometer stator of cylindrical form. 

14. A method in accordance with claim 13, characterized in that the boimdary 
areas of said fihn are connected to each other after making said stator of cylindrical 
form. 

15. A method in accordance with claim 13, characterized in that said 
boundary areas of said film are connected by overlapping or butting them. 

16. A method in accordance with claim 13, characterized in that a polymer 
compound is used as said dielectric material. 
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iipoacHBaiomeMy hjih mieiomeMy rjiaBHoe Mecxo SnsHeca no aapecy 

residing or having a principal place of business at Russia. 113114, Moscow, ul. Letnikovskaya, d. 5, str.2 



a TaioKe HacjieaHincaM, npecMHHKaM, h saKOHiaiM 
npeijCTaBHxejMM nPABOnPEEMHHKA, nojiHoe npaso, 
THxyji H HHTepec b H3o5peTeHHH, BKjnoiraa see npasa 
npHxasaxb Ha npHopnxex b KaicHx-jiHSo, oxHocHxejibHO 
KaKHX-jmSo H BO Bcex yjiyqmeHHax, pacKpi.ixi.ix b 
H3o6pexeHHH, osaraaBJieHHOM 



and the successors, assigns, and legal representatives of the 
ASSIGNEE, the entire right, title, and interest in the 
invention, including all rights to claim priority, in and to any 
and all improvements which are disclosed in the invention 
entitled. 



yCTPOHCTBO flJIH H3MEPEHIM BJI3KOCTH DEVICE FOR MEASURING THE VISCOSITY OF 

TEKYHHX CPE;^, MTHHK BiI3KOCTH H CnOCOB FLOWING MEDIA, VISCOSITY SENSOR AND 
H3rOTOBJIEHHH 3JIEKTPOAOB TAXOMETPA METHOD FOR MANUFACTURING THE 

;iATHHKA B^3KOCTH ELECTRODES OF A TACHOMETER FOR SAID 

VISCOSITY SENSOR 



a xaic«e b KaKHX-JiH6o, oxHocnxejibHO KaKHX-.iiH5o h bo Bcex 
ITaxeHxax, Koxoptie 6y/jyx iCBjieqeHbi m xaKoro 
H3o6pexeHH3i, jhoSbim npofloJiaceHHeM, noflpasflCJioM, 

B0305H0BJieHHeM HJIH SaMCHOH XaKOBOXO, a OXHOCHXejlbHO 

IlaxeHxa - jno6oH noBxopHofi Bbwaqeft wim nepecMOxpoM 
xaKOBoro IlaxeHxa. 

riEPEJlAIOmHH HP ABA HacxoamnM saionoMaex 
coFJiaraeHHe o tom, hxo hc 5buih h ne 6yayr coBcpmeHbi 
nepeaaHH npas, npoaaafH, coraameHPiH huh saxpy^ineHHa, 
Koxopbie Moryx cxaxB koh4)jihkxom amnou nepeaane npas. 



and in and to all Letters Patent to be obtained upon said 
invention or any continuation, division, renewal, or 
substitute thereof, and as to Letters Patent any reissue or r 
examination thereof 



ASSIGNOR hereby covenants that no assignment, sale, 
agreement, or encumbrance has been or will be made or 
entered into which would conflict with this assignment. 



IlEPEjlAiOiyHH nPABA HacToamHM saioiiOHaeT 
coraameHHe o tom, hto IlPABOnPEEMHHKy, no ero 
npoci.6e, Syayr Gbicrpo npeflcxaBJieHbi see yiwecTHBie ^aicTBi, 
flOKyMCHTW, OTHOcaumeca k BwnieHasBaHHOMy HSoSpereHino 
H BtimeHasBaHHOMy FlaTeHTy h saKOHHtiM sKBHEajieHxaM hx, 
KOToptie MoryT 61.1TI. HSBecxHbi h flocrynHBi 
riEPEJ^AIOLUEMy nPABA, a xaioKe saaBiir 0 noflo6HOM 
npH jno6oM BMemaxejibcxBe, xa5K5e hjih npouecce, k axoMy 
OTHOcamaxca, h Sticxpo hchojihhx h npeflCxaBirr 
nPABOnPEEMHHKy HJIH ero aaKOHHbiM rrpeflcxasHxejiaM 
moGtie H Bce aoKyMCHxti, HHcxpyMeHxti hjih a(|)4)HaaBHTbi, 
xpe5yeMtie ana saaBJieHHa, nojiyqemia, noAZiepacaHna, 
BbinHCKH H BsejieHHa b aeficxBHe BbimeHasBaHHOH saaBKH, 
BMineHassaHHoro H3o6pexeHHa, h BbimeHasBaHHoro IlaxeHxa 

H Bi.IUieHa3BaHHbIX 3KBHBajieHX0B HX, Koxopbie Moiyr 6l.IXb 

Heo5xoflHMbi HUH aceJiaxeJitHti ana ocymecxBJieHna aaHHOH 
iiejiH. 

B CBH^TEJIbCTBO qEFO, a/uu noflnHCWBaio/-eM 3xcyr 
flOKyMeax 



ASSIGNOR further covenants that ASSIGNEE will, upon 
its request, be provided promptly with all pertinent facts, 
documents relating to said invention and said Letters Patent 
and legal equivalents as may be known and accessible to 
ASSIGNOR and will testify as to the same in any 
interference, litigation, or proceeding related thereto and will 
promptly execute and deliver to ASSIGNEE or its legal 
representatives any and all papers, instruments or affidavits 
required to apply for, obtain, maintain, issue, and enforce 
said application, said invention, and said Letters Patent and 
that said equivalents thereof which may be necessary or 
desirable to carry out the purpose thereof 



m WITNESS WHEREOF, VWe have signed this 



IlgrbiH fleHb Mecaga Mag 2001 roaa 
05 May, 2001. 



ORLOV Ol eg Fedorovich _ 



rioanHct / Signature 



SaHHMaeiwoe nojioaceHHe (ecjiH oxHOCHXca k flejiy) / Title (if applicable) 



NENASHE V Alexandr Vasilevich 



IIoanHCb / Signature 



3aHHMaeMoe nojioaieHHe (ecnn oxHOCHxca k aejiy) / Title (if applicable) 
BERG Vladimir Ivanovich 



rioOTHCb / Signature 



SaHHMaeMoe nojioatCHHe (ecjiH oxHocHxca k aejiy) / Title (if applicable) 



• SA^BJIEHHE O nO^AHE SA^BKH HA HATEHT . 
SUBSTITUTE DECLARATION AND POWER OF ATTORNEY IN PATENT APPLICATION 



>I, HiDKeHasBanHBiH H3o5peTaTejib, HacxoamHM 
saaBJMK), HTo: 

Mog MecToacmejitcTBo, noHTOBWH aiipec h 
rpaatjiaHCTBo aeficTBurrejibHo xe, hto yKaaaHbi mme 
pajiOM c MOHM HMeneM h 4)aMHJiHefl, h hto: 

nojiaraK), ^1x0 asJimocb hcxhhhbim, nepBtiM h 
e^HHCTBeHHbiM HsoSpexaxejicM (ecjiH HHace yKaaano 

XOJIbKO OjmO HMH) huh HCXHHHbIM, nepBHM H 

ejiHHCTBeHHtiM co-H3o6pexaTejieM (ecuH HHace yKaaam.! 
HecKOJibKO hmbh) saaBjiaeMoro H3o5pexeHHH, b 
OTHOuieHHH KOToporo HcnpaiuHBaexca naxenx, 
HasBaHHoro: 

yCTPOHCTBO flJIH H3MEPEHHfl Bfl3KOCTH 
TEKYMHX CTEJl, /(ATHHK BH3KOCTH H 
CnOCOB HSrOTOBJIEHHH 3JIEKTPO;iOB 
TAXOMETPA AATHHKA BH3KOCTH 



Attorney Docket No . : 

As a below named inventor, I hereby declare: 

My residence, post office address and citizenship are as 
stated below next to my name. 

I believe I am the original, first and sole inventor (if only 
one name is listed below) or a joint inventor (if plural 
inventors are listed below) of the subject matter that is 
claimed and for which a patent is sought on the invention 
entitled; 



DEVICE FOR MEASURING THE VISCOSITY 
OF FLOWING MEDIA, VISCOSITY SENSOR 
AND METHOD FOR MANUFACTURING THE 
ELECTRODES OF A TACHOMETER FOR SAID 
VISCOSITY SENSOR 



onHcaHHC KOToporo 

the specification of which 



npHjio>KeHo K ceMy 
is attached hereto. 



KaK saaBKa CIIIA HOMep (hjih Me>KiiyHapoflHaa aasBKa PCT HOMep) 

^nonpaBKH BHecenbi (aaxa, ecjiH axo npHMCHMMo) 

_ as U.S. Application Serial No. (or PCT International Application No.) 
and was amended on (if applicable). 



HacTOHUiHM saaBJWK), qxo a nponeji h noHHMaio 
coAcpacaHHe BH.imeo5o3HaHeHHoro onHcaHna, Bianoqaa 
saaBneHHoe H3o6pexeHHe c ynexoM ino5bix 
BbimeynoManyxbix nonpaBOK. 

R npHSHaio, Hxo corjiacHO §1.56, THxyji 37, Cboa 
<I>eaepajibHi.ix ripaBHJi, mohm aojifom asjiaexca 
npe/lcxaBHXi. HH4)opMaimK), cymecxBeHHyio juia 

paCCMOXpeHHH flaHHOH 3aaBKH. 

HacxoamHM npHxaaaio na npHBHjieraH HHocxpanHoro 
npHopnxexa, corjiacno §119(a)-(d), Taxyji 35, KoflCKC 
CoeflHHeHHbix lUxaxoB, hjih Pasaeji 365(b) 
HcnpaiuHBaeMoro Ha HiDKeHa3BaHHbiH naxenx huh 
CBHfleTejibCTBO H3o5pexaTejia, huh Pasaen 365(a) Ha 
MeacflyHapoflHyio saasKy PCT, a xaKKe yKaswBaio 
HHHce Bce HHOcxpaHHBie 3£iaBKH Ha naxenx hjih 
CBH/jexejiicxBO HsoGpexarejia c aaxoH noaaHH Sojiee 
paHHCH, HeM xa, na Koxopyio saasjiaexca npHopnxex: 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including 
the claims, as amended by any amendment referred to 
above. 

I acknowledge the duty to disclose information which is 
material to patentability as defmed in Title 37, Code of 
Federal Regulations, 1 .56. 

I hereby claim foreign priority benefits under Title 35, 
United States Code, 1 19(a)-(d) or Section 365(b), of any 
foreign application(s) for patent or inventor's certificate, 
or Section 365(a) of any PCT international application 
designated at least one country other than United States 
listed below and have also identified below any foreign 
application for patent or inventor's certificate having a 
filing date before that of the application on which 
priority is claimed: 



ripefliuecTByiomaH HHOCTpaHHaa saaBKa 
Prior foreign application 



ripHxasaHHe Ha npHopmer 
Priority Claimed 



98121868 

HoMep 

Number 



RU 07/12/98 

Cxpana ^ent/MecHu/rofl noflmm 

Country Day/Month/Year Filed Yes 



CorjiacHO §1 19(e), paa^eji 35, Ko;];eKc CoeaHHeHHBix ILlTaTOB 
HacToamHM npHTsaaio m HHaceHasBaHHtift rrpHopHTer b 
CoeaHHeHHbix LUxaTax. 



Application No. 



Filing Date 



I hereby claim the benefit under Title 35, United 
States Code Section 119(e) of any United States 
provisional application(s) listed below. 



CorjiacHo §120, paa/ieji 35, hjih §3 65(c), KoflCKca SaKOHOB 
CoeaHHeHHbix nixaTOB HacToaiuHM npaxasaio na 
HiDKeHasBaHHbii! npnopHxex h, nocKOJibKy npeflMer KaTKfloro 
H3 npHxasaHHii aaHHoM 3aaBKH ne Sbui pacKptix b 
npeamecxByiomHX saaBKax CoeflHaenHbix llIxaxoB mu 
MeacayHapoflHbix saaBOK, noflaHHbix b cooxbcxcxbhh c PCT c 
yKaaaHHeM CoeflHHeHHbix lilxaxos, nepeqHCJieHHtix HH»ce 
nyxSM, npeaycMoxpeHHtiM nepBbiM naparpa4)OM §1 12, THxyji 
35, KoflCKC CoeOTHeHHtix lIIxaxoB, a npHsnaro, hxo coraacHO 
§1.56, THxyn 37, Cboh Oeflepajitiaix lIpaBHJi, mohm jiootom 
aBnaerca npeacxasnxb HHcJjopMamno, cymecTBCHHyK) ana 
paccMOTpeHHH aaHHOH saflBKH, Koxopaa B03HHKHeT B nepHoa 
Me»yiy noflaneft npeamecxByiomefi saasKH h aaxoH 
HauHOHajibHOH HJIH MejKflyHapoflHOH saaBKH PCT: 



I hereby claim the benefit under Title 35, United 
States Code, Section 120 of any United States 
application(s), or Section 365(c) of any PCT 
international application designating the United 
States listed below, and, insofar as the subject matter 
of each of the claims of this application is not 
disclosed in the prior United States or PCT 
international application in the manner provided by 
the first paragraph of Title 35, United States Code, 
112, I acknowledge the duty to disclose material to 
patentability as defined in Title 37, Code of Federal 
Regulations, 1.56, which became available between 
the filing date of the prior application and the 
national or PCT international filing date of this 
application: 



3aaBKa HOMep 
Application No. 



flaxa 

Filing Date 



Cxaxyc: naxeHX Bbiaan, b paccMaxpeHHH, ne BocxpeSoBan. 
Status: Patented/Pending/Abandoned 



PCT/RU99/00470 



ilBJiaaci. HuaceHasBaHHBiM HsoSpexaxejieM, nacxoaiuHM 
HasHanaio cjieayiomHx naxenxHtix noBepeHiaix nm BefleHiw 
flaHHOH saaBKH h ocymecxBJicHHa Bcex aen b ArenxcxBe no 
IlaxeHTaM n ToBapHWM SnaKaM CoeaHHeHHbix lllxaxoB. Bcio 
KoppecnoHfleHUiBo h Tejie4)0HHi>ie sbohkh HanpaBjiaxi.: 



I hereby appoint the attorneys associated with 
Customer No.000996 to prosecute this application 
and to transact all business in the United States 
Patent and Trademark Office connected therewith. 
Address all correspondence and phone calls to: 



JOSEPH H. HANDELMAN, 

26m 

JOHN RICHARDS, SjOSS^ 
RICHARD J. STREIT, 252JS1. 
PETER D. GALLOWAY, 22^5 
IAIN C. BAILLIE, 24fl2fi_ 
RICHARD P. BERG, 28145_ 



JULIAN H. COHEN, OmOQ^ 
WILLIAM R. EVANS 
JANET I. CORD, 3^2^ 
CLIFFORD J. MASS, 3 0086 
CYNTHIA R. MILLER, 34678 



WILLMMRJEVANS 

New York, NY 100 23 
Fax: [1] 212-246^59 
Tel.: [1J-212-708-180G 



HacToaiiiHM saaBnaro, hto Bce yxBepaczieHHH, cjiejiaHHtie 
sflecB, HacKOJitKo MHe HssecTHO npaBjoiBbi, h hto ^jto pee 
3a}!B:!ieHHa ocHOBaHti Ha HH^opMaimH h ySeacaeHHax, 
•KOTopbie H nojiaraio npasflUBBiMH; h aanee, qxo 3th 
yTBepacfleuAa cflejiaHBi co snaHHeM, hto HaMepeHHBie JioacHbie 
yTBepHCfleHHa h hm noflo5Hoe naKasyeMbi mTpa(J)OM hjih 
TTOpeMHBiM saKJDOHeHHeM, HJIH 060HMH, corjiacHO Pa3;iejia 
1001, THTyn 18, KofleKC CoeflHHeHHi.ix lUTaxoB, h hto TaKHe 
HaMepeHHO jioacHtie yxBepacfleHHa Moryr noflopBaTt 
UCHHOCTb saasKH HJIH Jiio5oro naTeHTa no Hett BMflaHHoro. 



I hereby fiather declare that all statements made 
herein of my own knowledge are true and that all 
statements made on information and belief are 
believed to be true; and further that these 
statements were made with the knowledge that 
willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may 
jeopardize the validity of the application or any 
patent issued thereon. 



IIojiHoe HMH/(j)aMHJiHa H3o6peTaTejiH 
Full name of inventor 
rio/inHci. H306pf 
Inventor's signature 



ORLOV Oleg Fedorovich 



Date May 05, 2001 



MecToacHxeubCTBo 

Residence kv.30, d.l 1, ul. Raspletina, Moscow, 123060, Russia 

FpaacAaHCTBo 

Citizenship Russian Federation 

FToHTOBbiH aapec 

Post Office Address (if different from Residence) 



ITojiHoe HMH/4)aMHJiHJj HsoSpexaTejiH 

Full name of inventor 

noAnHCB H3o5peTaTeiia 

Inventor's signature 



NENASHEV Alexandr Vasilevic h 



Date May 05, 2001 



MecToacHxejibCTBO 

Residence kv.300, d. lA, korp.l, ul.Kerchenskaya, Moscow, 1 13303, Russia 

FpajK^aHCTBo 

Citizenship Russian Federation 

IIoHTOBMH aapec 

Post Office Address (if different from Residence) 



IIoiiHoe HMa/4)aMHJiHa H3o5peTaTejw 

Full name of inventor 

noAnHCb H3o6peTaTejiH 

Inventor's signature 



BERG Vladimirlyanovich 



lmur_lyano\ 



Date May 05, 2001 



MeCTOlKHTejlbCTBO 

Residence kv. 20, d. 1, korp. 3, Sirenevy bird., Moscow, 105122, Russia 

FpaacjiaHCTBo 

Citizenship Russian Federation 



HoHTOBMH aapec 

Post Office Address (if different from Residence) 



